In this paper we present an investigation of differential geometric structures arising on immersed manifolds in K-contact Riemannian manifolds admitting semi-symmetric non-metric connection. Some properties of semi-symmetric non-metric connection in K-Contact Riemannian manifolds are also obtained.
Introduction
In 1992, Agashe and Chafle [4] defined a semi-symmetric non-metric connection in a Riemannian manifold. Recently Chaubey [1] defined a new semi-symmetric nonmetric connection in an almost contact metric manifold. The paper is organized as follows: In Section 2, we give brief introduction about K-Contact Riemannian manifolds. In Section 3, we first give some formulae for semi-symmetric non-metric connection which we use later. Then we have shown that a K-Contact Riemannian manifold admitting a semi-symmetric non-metric F -connectionB is completely integrable. In Section 4, we have studied the induced connection on the submanifold. At first it is shown that the induced connection on the almost contact metric submanifold of almost contact metric manifold with a semi-symmetric non-metric connection is also a semi-symmetric non-metric. Finally we have proved that the submanifold is totally geodesic (totally umbilical) with respect to the induced Riemannian connection D * if and only if it is totally geodesic (totally umbilical) with respect to the induced semi-symmetric non-metric connectionB * .
Preliminaries
Let there exist an odd dimensional differentiable manifold M n , (n = 2m + 1), of differentiability class C ∞ , a vector valued linear function F , a 1-form A and a vector field T , satisfyingX
for arbitrary vector field X, then M n is said to be an almost contact manifold and the system {F, A, T } is said to give an almost contact structure to M n . By virtue of (2.1) and (2.2), we find that
3)
and
If the associated Riemannian metric g of type (0, 2) in M n satisfies the following condition
for arbitrary vector fields X, Y in M n , then (M n , g) is said to be an almost contact metric manifold and the structure {F, A, T, g} is called an almost contact metric structure to M n , [3] . Putting T for X in (2.5) and then using (2.3) and (2.4), we find that
If we define
where D is the Riemannian connection [3] .
Semi-Symmetric non-metric Connection
Here we consider a semi-symmetric non-metric connectionB on (M n , g) given by
The torsion tensor S of the connectionB and the Riemannian metric g of the type (0, 2) satisfy the following conditions
(3.12)
Also curvature tensor with respect to the semi-symmetric non-metric connection in K-Contact Riemannian manifold is given by
In an almost Grayan manifold following relations also hold [3] (
Now we have
Using equations (3.10) and (2.4) in the above relation, we get
. LetB be a semi-symmetric non-metric connection, then a) in an almost Grayan manifold
Proof. a) We know that the Nijenhuis tensor N is defined by [3] 
Using (3.10), (2.4) and (2.6) in the above equation, we have (3.20) where 
(3.21) Again barring X , Z in the above equation and then using (2.1), we have
(3.22) Adding equations (3.21) and (3.22) and then using (3.16), (3.14) and (3.15) we get relation (3.17).
b) Now taking co-variant derivative of (2.6) with respect toB, we get
Using (2.6) in the above equation, we get
In consequence of equations (3.12), (2.3) and (2.4) the above equation assumes the form
Using the equation (2.9) in the above equation we get (3.18).
Theorem 3.2. A K-contact Riemannian manifold admitting a semi-symmetric non-metric F -connectionB is completely integrable.
Proof. It is known that an almost contact metric manifold is completely integrable if it satisfies the following two conditions [3] 
SinceB is F -connection, we have from (3.20) 
Induced Connection on the Submanifold
Let M n , (n = 2m + 1) be an odd dimensional differentiable manifold of class C
The map p induces a Jacobian map P : T n−2 → T n where T n−2 is the tangent space to M n−2 at b and T n is the tangent space to M n at p b such that λ in M n−2 at b ⇒ P λ in M n at p b. Let G be the metric tensor of M n and g the induced metric tensor of M n−2 at the points bp and p respectively. Then
where λ and µ are arbitrary vector fields in the submanifold M n−2 . Let N 1 and N 2 be two mutually orthogonal unit normals to the submanifold M n−2 such that
Let the almost contact manifold M n admit a semi-symmetric non-metric connectioñ B given by (3.10), then we have
where t is a vector field in the submanifold M n−2 . Let D * be the induced connection on the submanifold M n−2 . Then we have
where h 1 , h 2 are second fundamental tensors of the submanifold M n−2 . LetB * be the induced connection on the submanifold for semi-symmetric non-metric connectionB with respect to the unit normals N 1 , N 2 . Then we havẽ
for arbitrary vector fields λ , µ and m 1 , m 2 are tensor fields of type (0, 2) of the submanifold M n−2 . It is well known that the necessary and sufficient conditions that the submanifold M n−2 be an almost contact metric submanifold with the structure {f, t, a} in almost contact metric manifold M n are [2] (A(P X))ob = a(X), (4.39) F (P X) = pf X. Proof. From equation (3.10), we havẽ
Using (4.37), (4.38) and (4.40) in the above equation, we obtain
from which we can find
where a(λ) = g(t, λ). Also from (4.43), we havẽ Proof. Define D * P andB * P respectively by
In view of (4.37) and (4.38) the equations (4.47) and (4.48) can be rewritten as 
